The role of Insulin-Like Growth Factor 1 (IGF-1) in brain development, maturation and neuroplasticity.
Insulin-Like Growth Factor 1 (IGF-1) is a phylogenetically ancient neurotrophic hormone with crucial roles to play in CNS development and maturation. Recently, IGF-1 has been shown to have potent effects on cellular neuroplasticity. Neuroplasticty refers to the adaptive changes made by the CNS in the face of changing functional demands and is crucial in processes such as learning and memory. IGF-1, signaling through its glycoprotein receptor (IGF-1R), and canonical signaling pathways such as the PI3K-Akt and Ras-Raf-MAP pathways, has potent effects on cellular neuroplasticity in the CNS. In the present review, the role of IGF-1 in brain development is reviewed, followed by a detailed discussion of the role played by IGF in cellular neuroplasticity in the CNS. Findings from models of perturbed and reparative plasticity detailing the role played by IGF-1 are discussed, followed by the electrophysiological, structural and functional evidence supporting this role. Finally, the post-lesion and post-injury roles played by IGF-1 are briefly evaluated. We discuss the putative neurobiology underlying these changes, reviewing recent evidence and highlighting areas for further research.